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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a plate-shaped 
inverted F type antenna, which has a fixed gain in every 
direction and reduces eccentricity in directivity, and 
radio communication equipment provided with this 
plate-shaped inverted F type antenna. 

SOLUTION: The form of a ground pattern 8 is made into 
form except for an area 1 3 corresponding to the install 
position of a plate-shaped inverted F type antenna 1. 
Therefore, the isotropy of gain can be improved by 
controlling a directivity pattern to be close to 
non-directivity differentially from the directivity 
pattern of an ordinary inverted F type antenna. 
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a i . ^ffl«f*gp 1 1 c *m-ti>wmmtm 1 1 b 

i, H^ffl^ftgPl e*Wt5ftli*»»l di« 
»6ft4. ^L-t, Mttffl»f*SPl 1 bS[FSSffl#* 

giii 1 c-en-en©*!^. fi^2»f*£Pi a©Affi©$g£ 
ffigp^i7'y>h»K7i©raK«, x^-yettm? 
[0042] zomxmf 7>Tt 1 E<Dtmmm#t$ 

1 1 bRt>«ffl2ltfgB 1 1 c *J8&£T£BI. H 1 ^ 

tt««^f r >f-^- 1 ©ssMUBawttB 1 b so^sffla* 

{*m 1 c 5 fC. #j»«£;ft^{*§P 1 a £ 

© AS©ifI £ Is] Dtt"t?W 9 Jfcfioftfc&JIHRfcJT 0 »W & 

ciKctot, ®iftffl2»f*gp 1 1 b jkvmmmmitm 1 

1 o^MSnS. cfc-^T. Jgtfiffl3»#6in 1 bMi 50 
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s^awapi 1 coj&daHStfSJitc&s. x. usiffl 

j§H*gpi 1 c©i(g#UA< ftSfca^C^Sett^lf u fi^ 
z«{#gp 1 a ©SS^St,^^ i-CBX^--y-6 #q^g 

[0043] <t»7 omimm>*mm<Dm7 <ommm 

^©ffitK&FT^^^&SUat?**. ft. HI 

[0044] a 1 ommm mi) 

t mu<DWM 1 3 wtm?cmR<D v=7 > k ^ $ - > 8 & 

|gg§nS 0 CO«lF7>ftlFB, Hl©*Jfe 
»«Kc*jW*««i»Fr>^ 1 £ft#. fi#*li*§Pl 
ai, ^Sffl3W*95 2 1 e*Wr*S8lWBaH*»2 1 b 
^gffl2»f*gpi 1 e*WT-S*&«ffl3WWIJl 1 di 
3MKW6h*. Sifeffl«f*§P2 1 bS^ffl 

aif*gp2 lea, m&mm^M2 1 c©ti^. ©itw# 

f*§P2 1 b©fg<£"5JA<&&ffM££;*n&. X. 

agf*gpi i d&.z&mfflmmi 1 ea, ^ffi^ae 

1 1 e©<S^ *&«fflsJM*aJ 1 1 d©il)IJ: { 3)A< ft&Jg 

« £ $ ft s . ik. iwwwe i a <Dffl&tm t ?' y > 
[0045] c©««3MF r>-ry- 1 F®sasffl*»» 

2 1c, 11 e£^j£T£r&\ -eft^ft©HI^Slftffl^ 
f*gp 2 1 b ScDf^«ffi*ftgP 1 1 d ©iflJ: K> & < tt J: 
^CC &««&«J0BE< iifcKjf»3fllf6ftr^SS 
n-So J; or. Jt±ftffl2»f*gP2 l bRC«ft«ffl»»»l 
l d*ft-eft©«35«Sfct»*»^T?t». ^Sffl*f*SP2 l 

c , lie OtttfJS < fX -S fcfe KSSSttt* 1 ** U . 

1 a ©fi§#9gl>»£& ftfU^-f 6 *J^FS £ 
ft 4. *Kffl»f*SP2 l c, l l 

e©itl^£fe(c/A^fe©£ £^6^—77©*. 
^•©ifI^]Al^fe©£ LtfeifciS^ 
[0 04 6 ] <IS8 ©MfeBSS>*fSBJ?©» 8 ©^Jfe^ 

^J© i K'W®FT>T-^©?ftSi4?lH-e*^„ HI 

[0047] ^numm-cu, m 1 ©sew^as (an 

Rtf6 n/c 7* y > h 7 K . F7>ftlG*s 
il^hS. C©SttiF7>ftl GB. ^l©»fe 

a£. n^ffl#f*gP3 1 c*#-r*saitm«K*a$3 1 b 

£. HSffl*f*gP2 1 e*#T**e«ffl*»»2 1 d£ 

*«aa:w6ft4. ®«iiffl«f*gP3 1 bs^n 

^f*SP3 1 cB. ^§t«{*§P3 1 c©«*«, SiWI 

I*SP3 1 b©ti<^ i 9»<fts^«£§ftSo x. mmm 

?»f*gP2 1 dRO'»iSffl^»SP2 1 eW. ^ffl«f*§P 
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2 1 e©«a*. *&WBaM*#2 1 d©««fc9ife<tt4?& 
£ § ti -5 . H tc . S#*f*§l3 1 a ©$fciS3S# ty°V> 

[0 04 8] £:©««}£ F T>7-^ 1 G©^Kfflzf{*31$ 

3 1c, 2 1 e*J&dW4RL *ft*ft©«W«ttJ8ai 
f*g|5 3 1 bS^^ffl2»f*SI32 1 d©««fc»)ifc< ft* J: 

i d*n*n©«36*jci»*»^'rt> l n§Sffl2S&§&3 i 

c, 2 1 e€>fftf$fe< &£7ta6{c, «t*3£FT>^ 1 10 
G^iglfcd y U > 7 ^©iftSMf*:* 3 ?* < 

mxrit. mmmm{*%$3 u, 21 e©*w*&<>fcs*n- 

fcOilfc^ £% £>#>—:#©#■ . -e©lH^l^©i 
[0 049]^, 01 8©^EBeK»K*Jl>T, «=K 

MFT>f-^££SbTt£MT3fc&K;^-iws!W 

[0 0 5 0 ] <J(f9©3«l9KK>*l6W©»9©*Jk» 

Kc^tit, mm%^Mi>xm.w-f2><, hi o», 
[0051] 3f^at?ujiRrB, m2<Dmrn^m cm 3 > 

£ RltROiHtt 1 3 j&*fcWfcj£R© ^5 > * - > 8 # 

cofttiF7>ftiHit m2<Dmm 30 

^«K4jWS««a!Fr>^ 1 Ai|s]«, 
51ai, S^ffl*flsaJl c*W«-S«flWBaMWSl b 
i, H^ffl^*§l5 1 e 1 d £#« 

fi^f*g|35 1 a#s, ^©Igiftffl* 
f*g|5 1 b <Dmt hntc AM tMM<DMm 1 f V > h 

[0 0 5 2 ] ^©MfoMFT^r^l H©S^zSft:SP5 
la», 111 3 K^-rS^WaJ 1 1 a iPHSt 0 1 (Ctk 

-rs^*{*si3i a£x i - yLz-cm^mncticx-o 
rjgfissn*. J: -or. > nflR7©±ffi*6iifc 40 

£ 5* , ^KttiM F7>ftlH ©;*: * 3 -2>S### 
g|$5 1 aJCiDd&WSftSHiaW*. HI (C^-TSttMF 

[ 0 0 5 3 ] X, S^ftgP5 1 a©3feS 1 f > 

1 HO&tiWmM. H 1 ^^««3MFT>^^ 1 
©£*#«<*: C'M <&£££*>£. 5fci§l ft?SiS 
C£^t?££fc&te:;^~lW^gi&&,, JULL©C £ 
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7''J>MS7 4S5 /cS>©^ * fcf©3Cffiig& i'©K 
lt©SEf3fi^if-r o 

[ o o 5 4 ] <m i o <DmMfct$>*mi<Dm 1 o ©n 
jW&«Kc-3t>r, Hffi*#J»ursiwr*. hi it*, 
**jSiios«i f r > t-^- ©^wMsaiar * 
pse. hi £im— ffl^Ko^Tjs. ii— ©^ftut, 

[0 0 5 5 ] #H»0BMtt?tt. 0 1 ©HJtff^ (HI) 
£ PM$©ffi« 1 3 J£K© ^ > F / < * - > 8 # 

taw^n/t^y > hs«7 tc, «tesF7>ft 1 i # 

ISgSn^o C©MftMFT>f-:M I ». 0 1 ©»fe 

ui, n^ffl^ftfui i c *&-rz>mmmm#$n 1 1 

bi, H$Sm»f#SP2 1 e%Wr^mffl«f*§P2 1 d 

i*5^e»n^o 

[005 6 ] ett, s?swMB6ia#t. m3<Dmm 

^B©*HWMB2 la (H4) £IH«, 1 f fCffi] 

* o tsb < J: s k 3 n. x, ^4 (omwmm(o&^ 

la (H5) ilH«, il^«ffl»f*SP 1 dJftJRW 

9©JgJ6^«S©S^SH*aP5 la (010) £R«. 5fc 
Mil f *»^y> HHR7KSW*J:'5KX 1 -X2t?Jf 
Dlfttf^n*. X, 06©*Jfe^fii (H7) i|a]«, 

ttiffl^api i bExm&mm#mi 1 c^n^-n©ifa 

tt, ft^*f*$P6 1 a©ft^JJ;«,iiH£ISIDi|iIi3nSi 

i4»tc, w8(omm&m (H9) imi, ^m^ftgp 

2 1 e©S*i, *&ltffl2»{*§l$2 1 d©(B«t0»<«c*J: 
[0 0 5 7] ^t, #mffl&1&rCiZ> ®3, 04, 06, 

08 , Rtf09 ©nsfe^ffi-en-^nKfew 4®KaiF r 
>ftiifc*i, 02-09 ©njfe^si-e n -en tc *$ » 

©WF7>ftilTWb&l>. C©«fc5fCfS 
C£t?, |RK3KFr>^3WBW3tiS^y>h»IR* 
a 5 + r tf©JI5«K*f tt © i f S C i **^? * 

[0 05 8] <0 1 1 ©^M^>*^BJ©0 1 1 ©fl 
iaffi*#flSU-rsiwr*. Hi 2«, 

■#mm}M(DWtm f t > w»mia-c* * = 

fSS. HI 1 iPJ— aP»Koi»t:», IH— ©WF#%#L/ 

[0059] 0 1 o (ommm (h i 

1) iRI«©M^l 3 3&^^c^©^5> F/t3f-> 
8W6nfc^V > h*«7CC, KKIF7>ft 1 
C©«lF7>ftlJtt, fi^2» 
f*§|56 1 ai, #Affl*f*£l$4 1 c^WT^Slffiffl^f* 

§P4 i b i, w\mm&m3 1 e*wrs*&«ffl*»w 

3 l dtWffltbti&o 7-y>hSlS7^«, ^'^ 
> F^*^">£«ttlW^M-rS/cS)©XJb-^-^2 
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2 0 btHfim-thtlZ. 

[0 0 6 0] fl/t, ^»ffi^f*g|14 1 b ©fllJ&*g#z£ 
f*§|56 1 a©«*>j£li*4iaiC«i3ti*iifeK:, » 
Affl^f*SI54 1 cifiX)\>~--fc—)\/Z 0 a&c»A3ft3 «t 

5 tc , m&mmtni a i b <t o seta u fcj#K 

X, ffAffl^i*gP3 lett, XJl"-*-;U2 0 b&CjfA 

C©«fc5t£> SAffl»f*SP4 1 c71^#Affl« 
{*%13 1 e^fl^n^ X;V-*-;P2 0 a, 20bK 

jfAT-scitc^oT^ f«Fr>ft i j > 

[0 06 1 ]^ #H*B&«K?tt. ®4 ( »6, 

km 9 ommm^ n-etitc *» w s «tt3i F7>ft 

©jf~3*S®£ffl#£:b-£r Jf^ 3 ftfcMftMF T >T~^ 
tt£MK^FT>7^©#1§fc©l^fta\ Xtt. Ch6 

ft* :?* !/ > F »K£« 5 * + fcWWc 

[ 0 0 6 2 ] X, 1 -I? 1 1 ©SIJ(S^JKK*it> 

r, FS«7©gtffi&X>*KM©-eft^ftK:, 
>F^->8a, 8 bs&SKW&tl&tB^ 0 1 3 

(a) ©<£^c, Mfo£FT>;r^i , 1 A~l J#«! 
W 6 ft 5{4«&c*B^-r -5M« 13a, 13b©A'$-> 

bK*j«,»r. £ff$i 3 a, i 3 bamw&fflmobvt 

•Sr&i&B&KK , ^©ff2tt£S&£&©£LTfgftttA 

>t^ 1 ©}g»ffl2Sf*§l3 1 b (c*5WS^ffl*f*S|l 1 c 
Wif5> F 8 a{C^R$ftS«fc J 5tC^l 3 a 

=fc 5 fc«i« i 3 b ©j&Kfctass o r #b & t». 

[0 06 3] IK, X';>FS«7^4«7?&iX -&© 

as, mimtm2m<Dm. 02gi^3Ji©ra 1 ms 

8 f 6ft 013 ( b ) ©<fc 0 tC, «K3* 

13 f ©^#->;&5iR9l&:fr>ft-5 0 C©<fc 5&£^> K 
;^->8c~8f(Cfct»t, H 1 3 (a) ©*!£•£ IU 
& ttttl 3c~l 3 fCWKttiBIISECDfcCDi-r*^ 
^©ffM££M&&£>©£ lti^t^^->4 

g8fi&T&c£a«r*s. cot WiUMFry^-r 1 

®^Mfflzlf*gR 1 b iCfcW &*§tffl2»{*SP l c & >f 5 > 
F*A£->8 c~8 f ©^m*»fcW{Wfc8ai3tiS 
J: -5 Mii 1 3 c — 1 3 f 

[0 0 6 4] (SS. SffeJg^«fiR3ftS7 , 'J>ha«iL. 
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K®te^>FA£->£if>t££# > 1113 (a) © 
.t^K. 7*'J> h »«©**•€• ft-£ft (c^>F 

s i * i mm, y v > f »«©*®ro*#»© 
m jc 6 ft fc * ^ > t> 1$ - > i mm l tcma 1 1 

[ o o e 5 ] mi -mi i ©latJKKcctov^-r, v 

r > 7-^©s^2»f*sp©T77 {ctta-r sap»*»(f>fc» 

&§B#r&< . ^<D~^*m*tcmRxhm&t^K 

[0066] <m i 2 <ommmm>^mmom 1 2 ©^ 
:**w&*©Ktta!F T>^^©^FHMmia-c*s 0 

(8(1. HI £H- SP55-(cov>r«, IH— ©t^lt, 

20 ^<Dmmrmwimm?&, 

[0067] xmeme^ m 1 <Dmmnm mi) 
tmm<»fcm>mm¥T >?•■)- i*im?&, com 

ttIF7>ft 1 «*, IKlF7>ft 1 ©ft^z»{*§|3 

';>h«S7a®«ffi±«:tsaisns. x> c©7-«;> 

F*^7 a©iIiMK^7> F^*^->8 

iot, ^7>^^->8g(Ci^lF7 

>^ 1 ©siffiffl2»f*gi5 1 b K.*sv&9mmmR# 1 c 

3&^ISI3ftr«StWfC|SSWSftS. Etc, 7"U>Fa« 
30 7 a 1 4 *»W 0 m^Hfcm-Kt K&tclsb. X-<- 

1f6^gifeS 0 

[0 06 8 ] COi^K, y' 1 ) > FSK7 a Kfc^T, 
«tt3l*F T >f~^ 1 ©*P»{*gU 1 a ©T^KtBS-T 4 

1 4 *»w d Bi6 nrt» ^i ornmrn 
mtmm, mnom^tm^, ^(D^nm>{m* 

[0 06 9] Kl, ^HJSm^Cfc^r, 7'V>bMM7 
aO»i'5> FV^^->8 g^W6ftrt,^4>© 

40 4 u r i » s *t. i ~n 1 1 omMfm tmu. M 
Msy t ii%^7> FA$->£ia^6ft^^y > Fa 

Saw 6 ft 3 «fc 5 fcttBUB© ^»J>hiIibtfeife & 
^„ C©i#, -€-ft-eft©^"5> F^ti-XD&Wltm 

te&bot or, JBiajtt^ 5 K or 

[ 0 0 7 0 ] X, *HJt?F^(C*J^r, Ktt3MFT>r 

tiu, mi ommmpM t mmomwomKM f t > 
t-^ i £fflu/c*5 v mi-~m 1 1 ©njtm^ft^'ftr 

50 jH^e»ftfc«ttjMFT>T-^ 1 A—l JiUfc«bft 
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\,K m, C©4 ^^-t^Wsf,^rt^fe0Ko 

[ o o 7 1 ] x, **H0^jiKc*ji>'t:, y'v > has 

* . F7>ft ©fi^»<*§P©T77 taatr 5 35 

^*tsaa $ ft & . * ©s^^sbo^sssp^* 1 

[0072] <*aw©r>f i ^*«jtfc«aiiamiit{i 
gd—m>m i — -ssr i z <Dmmm<Dj: 5 ixwwdt^? 

5, 115 tt, #SS*6#©^Mfs^«©rtB^JiX*^ 

[ 0 0 7 3 ] 11 1 5 (CtS-T MIfflff ISStt, fl-SBJ: 0 
^K«-*>f f -5'*JA^3tiSA*fHJl OOi, A77SP 

1 0 otcA^snfc^-^^^b-rs^-^tiaBsi 0 

1 4, WHfffclSKH 0 l"CRF#fb 3 ftfcy*- 3? &£irr 

sshibirs 1024, 1 0 2 -c^tm^ftfcfi-st 
**t«bT3©ebfcss(Hi#4r*aHiia« 1034, 

rs<t snfcs««#*i»iB-r 4 4 4 &tcj?f£®A&g[ 
«©m-*f*aai3'ti' s*«@ss 1054, s«@s§ 1 0 
5 xmm s ti?tatftfi#®t«K* ff o riwtr s ffiwti 
ss 1 0 6 4 , «tii@sg io6j;^i t>n&im*mn 
itr&ummm 1074, a^fbmsg 1 0 ixmmt 
§nfc^^ft^r-^^4^m^-rstti7jgpi 0 8 
4&wr£o 

[0 0 74 ] C©«fc5&&SlSmSIKJC<fc£4. ST, 
v^^^^^7 J ^*--^4©J: ; 5^A^Pl OOtcio 
TA^Sti^^l&^Kft^^"^^. WWfcElttl 0 1 

•vnmtztxz. 'Ate, ccoft-mtzntcr-izfiK 

ft & 4 , c ©sep s n/cft #a»as« mm 1 0 3 -cwi § 
n -s o fir, 01-012 omtmrnxmrn l temx 

[0 0 7 5] X, T 1 0 4 <£ 0 Sft ft ^AW3 

ft-54, ST, SfaHUSl 0 5riftI3ft-5>4 4%K, 
CcD^ffiaSSl 0 5«cK»6ftS7 -f ;l-^P8§i&4^cj: 
^fS©JSM^©m^a®3ft-C, tHRSttl 

oefciifflsfts. &fc. txiiiissi oem *M@ 
SSI 0 5 J: $^*6ft&(i#*fc^ae &«:«*: r>Ttt 

7 7?ffi-^{L3ftS„ IT, a#ffc@Kl 0 7"C»#{fc 
3ft-SC 4tcJ:oTl#fcW^ J ? 3 Kfi^7 :: -^^, x f- 
-y X 7" b -f & 4*©fH 1 0 8 ^CfcB^l 3 ft 4, 

[0076] cvMmmmmcid^-c, mi -mi 2 
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<Dmmm,(D£ ^temttMF Ty-ri~&T>?--f 104 

47'j>nf±fc(i, n-mmmi 0 1, israi 

0 2 , iift 103, sit be§ 105, mss@?§ 1 0 

6, mmtm% 1 0 7*, @K-rC*->4 VX&fSLStl 

a. 

[ 0 0 7 7 ] X, #MK&tt£»SiUif&itg#*, *s«a 
fi»«*WrSPDA"Ct)»bJ5:l»U. ilBCj;^ 
K» P D A 1 1 0 Kj*A3 ftrlgffl S ft ■£ 4 4 tcfttfl 
10 IgttK^iCF A- F 1 1 1 t?«>»t)ftl>. 0 1 
6©i5K, CF#-F1 1 1 ©7'>f-^rtMSIs 1 1 2 
(c««iF7>ftl 1 3 3&J»W€>ft*4*. CF*- 
F«, #A^£PDA©aMT3£4*Hfi#fi8i3ft-S. -e 
©fc&, IttlF7>rt 1 1 3tm&tSti&7V>b 
mmZM *> * * eojBJttfciBi 4 fc*±iB©£*JI0B* 
7?|^BJ b/cj; 0 7j:#it^ WT -5 F7>f t WMtR 

[0078] 

[BiO»*] J^KKiSi, MF7>7t« 
20 gJ^7'J>h«fc^t, f«lF7>^t(DT 
77 (cfiBT 4g|55>© ^7 > F^' ^ - > K> WJpin x t, » 

^ tc ^ y > h a«cc^g$ titcMiXM F7>ft «fteR 

amfaBKffllifei * , A rt-lsT- A 5 C 4 ft < 

1 o©T>7"^t?©ff-^©jlS:ff ^Djtg^^^/cfe, T 
>rt->xr a RCflfcSBlft S B©^M{ bS tffl&B&fl:* 

[ 0 0 7 9 ] X, «JKfl!F T>f ^*©fi^lM*»©JBtt 

f-y- © ^ wm* $ < t 2. c 4 j&i-r * , r > f - y ©/J> 

*fe©»SHoa*jK5i«t'r. x, MfttFT^f-y-© 
s^ajW*apfc§j»jji*'<'agBi}*isw-6c4fc«fc-3r. -7' 

«KjKF T>f-y©*^i*ei5©^ss^7- y > h»« 
tcgM1"l>J;^1-5t;i-c, ffittilFr>7-y-©S^ 
^EflBWif T©f , F7>7tt7'J>l mm<D 
mien XbXT >f-^CD3fJE<b*H* x^-W^i 

40 ^C-So 

[ 0 0 8 0 ] X, ««a!FT>"f'^©aB4fflJIW*:»©* 

SIDOiT-SC 4"C, ®iii«<*§P©BJSM£^J§ 
T-SC4^7?t-5o X, «^FT>7^y-©®»fflXi* 

mnfmw®><D'ptz < 4 *>-^©^^^^p©*i*ja 
sett, K«3MFr>f-y-©tag^S ; &]S*-5.ci 

*ST*5. X, S«5tFT>7-y©®MlfflX«*&mm* 
#»®il>a < 4 fe-77©«E *f*§P©iPI^^< fSC 
SO 4-C, Stt^FT>7-y-©J10HiC*5W4IiIg§-g5 a D o ©i§a 
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[Hi] '&mn<Dm 1 ©hj^sscdk^f t>t^© 
[02] BH<D«Ka»Fr>^©siftnt^f->. 

[04] *|§BJ©^3(D^W$«l©1g«MFr>f-^© 

[05] &mm<Dm4<DmM%zm<DMvmFT>?*j'<D io 

[06] *^HJ ©H 5 ©H F7>ft© 
[07] 2fc#glJ8 com 6 ©*J67f2M©Kt£££ F7>ft© 

[08] ^mm <om i <Dmmjfm<DmmM Fr>ft© 
[0 9 ] j&tmvtta <omm^(ouiKMF t>ti-<d 
[010] ^mmom q omumm^MUM f t > f - ^ 20 
[011] o©^ijmi©«K3MFr>f- 
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* [012] T^mom 1 1 ©»«©sraF7>f 

^ © S9®R»£ ^fl- m*4IS0 . 
[013] y'v > FS^ClftiS[<D^> F^£->#*ta: 
W 6 i * ©# ^7 > F A £ - >©BK£*tf 0„ 

[014] -Jf-wmm 1 2 (ommmPM<DUViMFr>-7~ 

[015] *^©«tt^FT>-r^*S^fcft£iSilff 

§fe«©i«*jS£^-r:/n » ^0„ 

[016] ^HJcDK^FT^f-^-^KWfcCF*- 

F^/T^f 0„ 

[017] t*®«IF 7>f t©f Itti*^TJ4 

[018] -l< - 7' > f - 'i ' & ^ m 
[019] 01 8 CD %4 ft-llT >f-/-©fB|Altt^' £ - 
>. 

[02 0] ^:yr^-)VT>f'i'^7jk-rmo 
[02 1] g«««M^*ff 5 P D AOfi^f&TjVTEI. 

i, ia~ij UViMFryy-r 

6, 6a~~6c X 

7 , 7 a 7' 'J > h *R 

8, 8a-8h ^-7>F^'^-> 

* 9 $&M&, 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention. It is related with the antenna for radio with 

which PC (Personal Computer) card which has a personal digital assistant device or 

communication functions, such as a portable telephone and PDA (Personal Digital 

Assistants), and CF (Compact Flash) card were equipped. 

Therefore, it is especially related with a tabular reverse F antenna. 

It is related with the radio communication equipment carrying this tabular reverse F 

antenna. 

[0002] 

[Description of the Prior Art] Conventionally, in radio communication equipments, such 
as a portable telephone, since apparatus is miniaturized, an antenna is formed on the 
printed circuit board in which the circuit for performing various function operation was 
mounted. Thus, the tabular reverse F antenna with which the occupied volume becomes 
small is used for the antenna formed on the printed circuit board. As this tabular reverse F 
antenna, a like [ dra\vmgj[ 7 J-shaped thing is used as an example of representation. 
[0003 ]the printed circuit board 7 top by which the ground pattern 8h was formed in the 
surface as shown in di^ingJX-- the straight side - a conductor — the tabular reverse F 
antenna 1 which has the part la is formed, real wearing which this tabular reverse F 
antenna 1 was formed by bending while clipping a metal plate in suitable shape, and was 
connected to the ground pattern 8h — a conductor ~ the object for grounding which has 
the part lc ~ a conductor ~ real wearing connected at the part lb and the feeding point 9 
— a conductor — the object for electric supply which has the part le — a conductor — the 
part Id is formed, thus, the object for grounding — a conductor — the part lb and the 
object for electric supply ~ a conductor — the straight side by which the part Id is 
arranged in parallel to the printed circuit board 7 ~ a conductor — reverse F shape is 
constituted by being provided so that it may become vertical to the part la. 
[0004]Between the tabular reverse F antenna 1 formed in this way and the printed circuit 
board 7, while stabilizing the tabular reverse F antenna 1, the nonmetallic spacer 6 for 



specifying the gap between the tabular reverse F antenna 1 and the printed circuit board 7 
is inserted, this spacer 6 ~ the straight side of the tabular reverse F antenna 1 ~ a 
conductor ~ being inserted between the part la and the printed circuit board 7 ~ the 
object for grounding ~ a conductor — the part lb and the object for electric supply ~ a 
conductor — it is installed in the position which is separated from the part Id. 
[0005] 

[Problem(s) to be Solved by the Invention] There is plane of polarization which becomes 
main in many antennas, and the profit (in addition, the profit in this specification is not a 
profit to single direction, and it means about the average profit to all directions) of the 
polarization which intersects perpendicularly with this plane of polarization falls. For 
example, in the case of a dipole antenna like drawing 18, the directivity response pattern 
becomes like drawing 19, the profit of the vertical polarization shown as a solid line 
becomes main, and it turns out that the profit of the horizontal polarization shown by a 
dotted line is small. That is, a perfect linear dipole antenna does not have a profit of 
horizontal polarization theoretically. In the case of a monopole antenna with an infinite 
ground like dravvjng^O, it has a radiating pattern only into the portion above a ground, 
and there is no directivity response pattern of a under from a ground. A direction parallel 
to the printed circuit board 7 is leveled. 

[0006]About the tabular reverse F antenna 1 shown in drawing 17, the profit by the side 
of the reverse which has a directivity response pattern near the monopole antenna of 
drawing 20„aad in which the printed circuit board 7 was installed, and the profit of the 
horizontal polarization which serves as a parallel direction to the printed circuit board 7 
are small. Therefore, in the case of the tabular reverse F antenna 1 like di^wiiig^rZ, 
horizontal radiation parallel to the printed circuit board 7 is comparatively weak. 
Therefore, if the condition of use was decided, the wireless-radios machine carrying such 
a tabular reverse F antenna 1 should just form the tabular reverse F antenna 1 so that it 
may become the direction which has a profit in the direction which is adapted for the 
condition of use. 

[0007]However, an antenna is formed in the CF card which has a wireless 
communication function, If PDA may be used length and horizontally, carrying out as 
shown in d|^vn|ig^Lwhen this CF card is inserted in PDA and used, or when an antenna 
is formed in PDA which has a wireless communication function and this PDA is used, it 
may be used in the state where it set on the desk. In drawing 2 1 , 150 shows PDA and 151 
show a base station. While the antenna formed in such a CF card or PDA can transmit 
and receive polarization to a perpendicular direction and horizontal both directions, it 
does not incline in the direction with the constant directivity response pattern, and the 
fixed thing become spherical to all directions is ideal. 

[0008]Then, two antennas of the antenna which mainly has horizontal plane of 
polarization, and the antenna which mainly has vertical plane of polarization are formed, 
and it is possible to give the diversity function which always chooses and uses the good 
antenna of a communicating state. However, since a miniaturization and simplification of 
the antenna are called for when a miniaturization is called for like a CF card, the diversity 
function using two antennas is not suitable. 

[0009]In view of such a problem, this invention has a fixed profit in all the directions, 
and an object of this invention is to provide the radio communication equipment which 
equipped that directivity with a tabular reverse F antenna with few biases, and this tabular 



reverse F antenna. 
[0010] 

[Means for Solving the ProblemJTo achieve the above objects, a tabular reverse F 
antenna of this invention, the straight side which countered a printed circuit board and 
was provided ~ a conductor — a part and the straight side — a conductor — an object for 
grounding electrically connected with a ground pattern with which said printed circuit 
board was equipped while being provided in one of the sides of a part — a conductor ~ 
with a part, the straight side — a conductor ~ an object for electric supply electrically 
connected with the feeding point with which said printed circuit board was equipped 
while being provided in one of the sides of a part — a conductor — in a tabular reverse F 
antenna provided with a part, said straight side ~ a conductor — it is installed in said 
printed circuit board provided with said ground pattern made into shape by which a part 
of field which countered a part was removed 

[001 l]In a ground pattern provided in a printed circuit board, when a tabular reverse F 
antenna is installed in such a printed circuit board by removing a portion equivalent to a 
part of field in which a tabular reverse F antenna is installed, the directivity response 
pattern can be adjusted and the isotopy of a profit can be improved. 
[0012]a time of being constituted in this way - said straight side — a conductor ~ a part - 

- said object for grounding ~ a conductor — occupied volume of a tabular reverse F 
antenna can be made small by considering it as shape bent from arbitrary positions so that 
a tip part which is separated from a position in which a part was provided may approach 
said printed circuit board, said straight side - a conductor « a part ~ said object for 
grounding — a conductor ~ by considering it as shape bent from arbitrary positions so 
that a tip part which is separated from a position in which a part was provided may 
contact said printed circuit board. It is stabilized, a tabular reverse F antenna can be 
installed, and a spacer for stabilizing a tabular reverse F antenna and installing it can be 
removed. 

[0013]said straight side ~ a conductor ~ a part ~ said object for grounding — a conductor 
~ it being considered as shape where a tip part which is separated from a position in 
which a part was provided becomes thin, or, said straight side - a conductor - providing 
slitting in a part of circumference of a part **** — said straight side ~ a conductor — said 
printed circuit board can be made into optimal shape to wrap KYABI by providing a 
window part clipped by arbitrary positions of a part. 

[0014]said object for grounding — a conductor ~ width of a part ~ said straight side — a 
conductor — said object for grounding in a part ~ a conductor — supposing that it is 
almost the same — said object for grounding -- a conductor — morphosis of a part can be 
made easy. 

[0015]said object for grounding ~ a conductor - a part and said object for electric supply 

— a conductor — real wearing mounted in said printed circuit board by each part ~ a 
conductor — providing a part — said object for grounding — a conductor — a part and said 
object for electric supply — a conductor — at least one real wearing of a part — a 
conductor — by making width of a part large, You may make it raise installation stability 
of a tabular reverse F antenna, on the contrary, said object for grounding — a conductor ~ 
a part and said object for electric supply — a conductor — at least one real wearing of a 
part — a conductor — it may be made to make large an installation area of a circuit 
component in the circumference of a tabular reverse F antenna by narrowing width of a 



part. 

[00 16] When said printed circuit board is provided with the 1st through hole electrically 
connected with said ground pattern, and the 2nd through hole electrically connected with 
said feed part, said object for grounding — a conductor ~ an object for insertion which it 
is inserted in said 1st through hole at a part, and is electrically connected with said 
ground pattern ~ a conductor ~ while providing a part — said object for electric supply ~ 
a conductor — an object for insertion which it is inserted in said 2nd through hole, and is 
electrically connected to a part with said feed part ~ a conductor ~ you may make it 
provide a part 

[0017]a time of said printed circuit board having two or more ground patterns ~ said 
straight side of each of said ground pattern — a conductor, while being considered as 
shape by which a part of field which countered a part was removed, ** it does not matter 
as that from which the shape differs ~ said ground pattern ~ the same ~ said straight side 
~ a conductor — it does not matter as what is installed in said printed circuit board made 
into shape by which a part of field which countered a part was removed. 
[0018]Radio communication equipment of this invention uses said antenna as one of 
above-mentioned tabular reverse F antennas in radio communication equipment which 
has an antenna of transmission of signal transmission to the exterior, or reception of 
signal transmission from the outside which performs either at least. 
[0019] 

[Embodiment of the Invention] A 1st embodiment of < 1st embodiment this invention is 
described with reference to drawings. Drawing 1 is an appearance perspective view of the 
tabular reverse F antenna of this embodiment. 

[0020]Although the tabular reverse F antenna 1 is formed like drawingj^on the printed 
circuit board 7 by which the ground pattern 8 was formed in the surface, unlike ciliwmg 
j/7, the ground pattern 8 serves as the shape where the field 13 equivalent to the field in 
which the tabular reverse F antenna 1 is installed was missing. Therefore, the field 13 is 
in the state where the dielectric layer appeared, on the printed circuit board 7. The 
feeding point 9 is formed in the field 13 on the printed circuit board 7. 
[0021]and ~ the tabular reverse F antenna 1 is formed by bending, while clipping a metal 
plate in suitable shape ~ the straight side ~ a conductor — with the part la. real wearing 
connected to the ground pattern 8 ~ a conductor — the object for grounding which has the 
part lc — a conductor — real wearing connected with the part lb at the feeding point 9 ~ a 
conductor — the object for electric supply which has the part le — a conductor — the part 
Id is formed, thus, the object for grounding ~ a conductor — the part lb and the object for 
electric supply ~ a conductor — the straight side by which the part Id is arranged in 
parallel to the printed circuit board 7 ~ a conductor ~ reverse F shape is constituted by 
being provided so that it may become vertical to the part la. 

[0022]this time — the object for grounding ~ a conductor ~ the width of the part lb ~ the 
straight side ~ a conductor ~ while being narrowed rather than the width which is A side 
of the part la ~ real wearing — a conductor — the width of the parts lc and le — 
respectively — the object for grounding — a conductor — the part lb and the object for 
electric supply — a conductor — the part Id — it is considered as each width and the same 
width, the object for grounding — a conductor — the part lb — the straight side — a 
conductor — while being provided in the end of A side of the part la — the object for 
electric supply ~ a conductor — the part Id — the straight side ~ a conductor — the object 



for grounding of B side of the part la ~ a conductor ~ the part lb is formed in the 
position which separated a few from the provided end. real wearing ~ a conductor — the 
parts lc and le ~ respectively ~ the object for grounding — a conductor — the part lb and 
the object for electric supply ~ a conductor — the part Id — it is formed by bending each 
tip. 

[0023]Between the tabular reverse F antenna 1 formed in this way and the printed circuit 
board 7, while stabilizing the tabular reverse F antenna 1, the nonmetallic spacer 6 for 
specifying the gap between the tabular reverse F antenna 1 and the printed circuit board 7 
is inserted like drawing 17. this spacer 6 — the straight side of the tabular reverse F 
antenna 1 — a conductor — being inserted between the part la and the printed circuit 
board 7 — the object for grounding — a conductor ~ the part lb and the object for electric 
supply — a conductor ~ it is installed in the position which is separated from the part Id. 
[0024]differing from the case of fe^mgj 7.by constituting in this way — the straight 
side — a conductor — since there is no ground pattern in the field 13 of the caudad 
corresponding position of the part la, unlike the directivity response pattern of the usual 
reverse F antenna, it becomes close to indirectivity. That is, when a parallel direction is 
made horizontal to the printed circuit board 7, it does not become the directivity that it is 
horizontal, and a profit is large, and the profit by the side of the rear face of the printed 
circuit board 7 becomes small. The profit of horizontal polarization becomes large 
compared with the case of drawing 17. 

[0025]Therefore, in drawing^, as a solid line shows, while becoming the directivity near 
a round form to vertical polarization, as a dotted line shows, it becomes the directivity 
near a round form to horizontal polarization, and, on the whole, near directivity is shown 
spherically. That is, by having composition like di^vmgj^, directivity as shown in 
dm^ong^can be shown, and isotopy in vertical polarization and both the polarization of 
horizontal polarization can be made high. 

[0026]A 2nd embodiment of <2nd embodiment this invention is described with 
reference to drawings. Drawijig^is an appearance perspective view of the tabular reverse 
F antenna of this embodiment. About (kiwiEg^L^nd identical parts, the same numerals 
are attached and the detailed explanation is omitted. 

[0027] According to this embodiment, the tabular reverse F antenna 1 A is installed in the 
printed circuit board 7 in which the ground pattern 8a of the shape where the same field 
13 as a 1st embodiment (dmwingj,) was missing was formed, the tabular reverse F 
antenna [ in / in this tabular reverse F antenna 1A / a 1st embodiment ] 1 ~ the same — 
the straight side — a conductor — the part 11a and real wearing — a conductor — the object 
for grounding which has the part lc — a conductor ~ the part lb and real wearing — a 
conductor — the object for electric supply which has the part le — a conductor — the part 
Id is formed, and the straight side ~ a conductor ~ the part 11a — the object for 
grounding — a conductor — it is bent by XI -X2 so that A side in which the part lb was 
formed, and the tip by the side of reverse may approach the printed circuit board 7. this 
straight side — a conductor — the spacer 6a is formed between the tip end part of the part 
11a, and the printed circuit board 7. Compared with the spacer 6 which shows drawing 1 
this spacer 6a, that height becomes low. 

[0028]the straight side of this tabular reverse F antenna 1 A — a conductor — the straight 
side which shows djmvin^Lthe part 1 la ~ a conductor — it is formed by bending the part 
la by X1-X2. therefore, the straight side which determines the size of the tabular reverse 



F antenna 1 A when it sees from the upper surface of the printed circuit board 7 — a 
conductor ~ the straight side which determines the size of the tabular reverse F antenna 1 
which the area occupied by the part 11a shows to drawing.!.-- a conductor ~ it becomes 
narrower than the area occupied by the part la. the straight side — a conductor — since it 
is formed so that the tip of the part 1 la may approach the printed circuit board 7, the 
occupied volume of the tabular reverse F antenna 1 A becomes smaller than the occupied 
volume of the tabular reverse F antenna 1 shown in drawmgj,. From the above thing, 
while being able to attain the miniaturization of an antenna, the flexibility of designs, 
such as a support position of KYABI of a wrap sake, increases the printed circuit board 7. 
[0029]A 3rd embodiment of <3rd embodiment this invention is described with reference 
to drawings. Drawing 4 is an appearance perspective view of the tabular reverse F 
antenna of this embodiment. About drawing 1 and identical parts, the same numerals are 
attached and the detailed explanation is omitted. 

[0030] According to this embodiment, the tabular reverse F antenna IB is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 1st embodiment (drawingJJ was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna IB / a 1st embodiment ] 1 — the same — the straight 
side — a conductor — the part 21a and real wearing ~ a conductor — the object for 
grounding which has the part lc ~ a conductor — the part lb and real wearing ~ a 
conductor ~ the object for electric supply which has the part le — a conductor — the part 
Id is formed, and the straight side ~ a conductor - the part 21a ~ the object for 
grounding — a conductor ~ it is considered as shape which becomes thin toward the part 
lb and the tip by the side of reverse, this straight side ~ a conductor — the spacer 6b is 
formed between the tip end part of the part 21a, and the printed circuit board 7. 
comparing this spacer 6b with the spacer 6 shown in drawing 1 — that straight side ~ a 
conductor — an installation area with the part 21a and the printed circuit board 7 becomes 
narrow. 

[0031]the straight side of this tabular reverse F antenna IB ~ a conductor — the straight 
side which shows di^wmgj^the part 21a ~ a conductor — the object for electric supply of 
the part la ~ a conductor ~ it is formed by deleting C side which becomes the reverse 
side of B side in which the part Id was formed, therefore, the straight side which 
determines the size of the tabular reverse F antenna IB when it sees from the upper 
surface of the printed circuit board 7 ~ a conductor ~ the straight side which determines 
the size of the tabular reverse F antenna 1 which the area occupied by the part 21a shows 
to .drawing .!-- a conductor — it becomes narrower than the area occupied by the part la. 
Therefore, the occupied volume of the tabular reverse F antenna IB becomes smaller than 
the occupied volume of the tabular reverse F antenna shown in diwmgJL From the 
above thing, while being able to attain the miniaturization of an antenna, the flexibility of 
designs, such as a support position of KYABI of a wrap sake, increases the printed circuit 
board 7. 

[0032JA 4th embodiment of <4th embodiment this invention is described with reference 
to drawings. Drawing: 5 is an appearance perspective view of the tabular reverse F 
antenna of this embodiment. About drawmg .l..and identical parts, the same numerals are 
attached and the detailed explanation is omitted. 

[003 3] According to this embodiment, the tabular reverse F antenna 1C is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 



as a 1st embodiment (drawing 1) was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna 1C / a 1st embodiment ] 1 — the same — the straight 
side — a conductor — the part 31a and real wearing — a conductor — the object for 
grounding which has the part lc ~ a conductor ~ the part lb and real wearing ~ a 
conductor ~ the object for electric supply which has the part le — a conductor — the part 
Id is formed, and the straight side ~ a conductor ~ the part 31a — the object for electric 
supply — a conductor — it is considered as the shape in which it cut deeply to C side 
which becomes the reverse side of B side in which the part Id was formed, and 16 was 
provided, this straight side — a conductor — the spacer 6 is formed between the tip end 
part of the part 31a, and the printed circuit board 7. 

[0034]the straight side of this tabular reverse F antenna 1C ~ a conductor ~ the straight 
side which shows drawing 1 the part 3 la — a conductor — it is formed by deleting and 
cutting C side of the part la deeply, and providing 16. When forming the slitting 16 in 
this way, the flexibility of a design of KYABI increases by forming the printed circuit 
board 7 in the position according to the support position of KYABI of a wrap sake, this 
embodiment — like ~ the object for electric supply — a conductor ~ since there is little 
influence on the resonance frequency of an antenna when it cuts deeply to the field in 
which the part Id was formed, and a reverse side and 16 is provided ~ the straight side ~ 
a conductor — it is not necessary to cut the size of the part 31a deeply and to make it 
change to the size of 16 

[0035]in addition - this embodiment ~ the slitting 16 - the straight side ~ a conductor ~ 
making it provide in the C side side of the part la ~ the straight side ~ a conductor — 
although the part 31a was formed, it does not necessarily limit with what is provided in 
the C side side, for example, slitting ~ the straight side ~ a conductor — the time of 
making it provide in the B side side of a part — the straight side — a conductor — the 
current route which flows through a part becomes long, in order [ therefore, ] to consider 
it as the resonance frequency of the original antenna ~ the straight side — a conductor ~ 
the size of a part can be made small. 

[003 6] A 5th embodiment of <5th embodiment this invention is described with reference 
to drawings. Dr^wingAis an appearance perspective view of the tabular reverse F 
antenna of this embodiment. About drawing 1 and identical parts, the same numerals are 
attached and the detailed explanation is omitted. 

[003 7] According to this embodiment, the tabular reverse F antenna ID is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 1st embodiment (drawing J) was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna ID / a 1st embodiment ] 1 — the same ~ the straight 
side — a conductor — the part 41a and real wearing ~ a conductor — the object for 
grounding which has the part lc ~ a conductor - the part lb and real wearing — a 
conductor ~ the object for electric supply which has the part le — a conductor — the part 
Id is formed, and the straight side ~ a conductor — the part 41a — the object for 
grounding — a conductor — the part lb and the object for electric supply — a conductor — 
it is considered as the shape in which the window 17 was formed in the position which is 
separated from the position in which the part Id was formed, this straight side — a 
conductor ~ the spacer 6c is formed between the tip end part of the part 41a, and the 
printed circuit board 7. comparing this spacer 6c with the spacer 6 shown in (ks^yigJ^-- 
that straight side ~ a conductor — an installation area with the part 41a and the printed 



circuit board 7 becomes narrow. 

[0038]the straight side of this tabular reverse F antenna ID ~ a conductor — the straight 
side which shows drawing j the part 41a ~ a conductor ~ it is formed by clipping the part 
la and forming the window 17. Thus, when forming the window 17, the flexibility of a 
design of KYABI increases by forming the printed circuit board 7 in the position 
according to the support position of KYABI of a wrap sake, this embodiment ~ like ~ the 
object for grounding ~ a conductor — the part lb and the object for electric supply ~ a 
conductor ~ since there is little influence on the resonance frequency of an antenna when 
the window 17 is formed in the position which is separated from the position in which the 
part Id was formed ~ the straight side ~ a conductor - it is not necessary to cut the size 
of the part 41a deeply and to make it change to the size of 17 

[0039]in addition — this embodiment — the window 17 ~ the object for grounding — a 
conductor ~ the part lb and the object for electric supply ~ a conductor ~ making it 
provide in the position which is separated from the position in which the part Id was 
formed — the straight side ~ a conductor ~ although the part 41a was formed, it does not 
necessarily limit with what is provided in such a position, for example, the window 17 — 
the object for grounding — a conductor ~ the part lb and the object for electric supply ~ a 
conductor ~ the time of making it provide in the position near the part Id ~ the straight 
side ~ a conductor — the current route which flows through a part becomes long, in order 
[ therefore, ] to consider it as the resonance frequency of the original antenna — the 
straight side ~ a conductor ~ the size of a part can be made small. 

[0040]A 6th embodiment of <6th embodiment this invention is described with reference 
to drawings. an appearance perspective view of the tabular reverse F 

antenna of this embodiment. About dt^wjjn^JLand identical parts, the same numerals are 
attached and the detailed explanation is omitted. 

[0041] According to this embodiment, the tabular reverse F antenna IE is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 1 st embodiment (dnnjdngj} was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna IE / a 1st embodiment ] 1 — the same — the straight 
side ~ a conductor — the part la and real wearing ~ a conductor — the object for 
grounding which has the part 1 lc ~ a conductor — the part 1 lb and real wearing — a 
conductor — the object for electric supply which has the part le — a conductor — the part 
Id is formed, and the object for grounding ~ a conductor — the part 1 lb and real wearing 
~ a conductor — the part 11c — each width — the straight side — a conductor — it is 
considered as the shape used as the width of A side of the part la, and the same width, 
the straight side — a conductor — the spacer 6 is formed between the tip end part of the 
part la, and the printed circuit board 7. 

[0042]the object for grounding of this tabular reverse F antenna IE ~ a conductor - the 
part 1 lb and real wearing - a conductor - the object for grounding of the tabular reverse 
F antenna 1 shown in drawing when forming the part 1 lc — a conductor — the part lb 
and real wearing — a conductor — the part lc is formed — as — a metal plate — the straight 
side — a conductor — it is not necessary to clip to different width from the part la namely, 
the straight side — a conductor — bending the metal plate clipped by the same width as 
the width of A side of the part la — the object for grounding — a conductor — the part 1 lb 
and real wearing — a conductor — the part 1 lc is formed, therefore, the object for 
grounding — a conductor — the part lib and real wearing — a conductor ~ the formation 



course of the part 11c becomes easy, real wearing ~ a conductor ~ since the width of the 
part 11c becomes large ~ the increase of stability, and the straight side ~ a conductor — 
in the case where the length of the part la is short, the spacer 6 becomes unnecessary. 
[0043] A 7th embodiment of <7th embodiment this invention is described with reference 
to drawings. SOMiDSAis an appearance perspective view of the tabular reverse F 
antenna of this embodiment. About drawing; j and identical parts, the same numerals are 
attached and the detailed explanation is omitted. 

[0044] According to this embodiment, the tabular reverse F antenna IF is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 1st embodiment (drawing ] ) was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna IF / a 1st embodiment ] 1 — the same — the straight 
side — a conductor — the part la and real wearing ~ a conductor — the object for 
grounding which has the part 21c ~ a conductor - the part 21b and real wearing ~ a 
conductor — the object for electric supply which has the part 1 le — a conductor — the part 
1 Id is formed, and the object for grounding — a conductor — the part 21b and real 
wearing ~ a conductor ~ the part 21c ~ real wearing — a conductor ~ the width of the 
part 21c — the object for grounding ~ a conductor ~ it is considered as the shape which 
becomes larger than the width of the part 21b. the object for electric supply — a conductor 
~ the part lid and real wearing — a conductor — the part lie — real wearing ~ a 
conductor ~ the width of the part lie — the object for electric supply ~ a conductor ~ it 
is considered as the shape which becomes larger than the width of the part lid. the 
straight side - a conductor — the spacer 6 is formed between the tip end part of the part 
la, and the printed circuit board 7. 

[0045]real wearing of this tabular reverse F antenna IF ~ a conductor ~ the time of 
forming the parts 21c and lie — each width ~ the object for grounding ~ a conductor — 
the part 21b and the object for electric supply ~ a conductor ~ it is bent and formed, 
while clipping a metal plate so that it may become larger than the width which is the part 
lid. therefore, the object for grounding ~ a conductor — the part 21b and the object for 
electric supply — a conductor — the part 1 Id — case each width is narrow ~ real wearing - 
- a conductor — since the width of the parts 21c and lie becomes large ~ the increase of 
stability, and the straight side ~ a conductor - in the case where the length of the part la 
is short, the spacer 6 becomes unnecessary, in addition ~ this embodiment — real wearing 
~ a conductor — although it was considered as what has both the large width of the parts 
21c and lie, only either is not cared about as a thing with the wide width. 
[0046]An 8th embodiment of <8th embodiment this invention is described with 
reference to drawings. Dl^dsg^is an appearance perspective view of the tabular reverse 
F antenna of this embodiment. About drawingXand identical parts, the same numerals 
are attached and the detailed explanation is omitted. 

[0047] According to this embodiment, the tabular reverse F antenna 1G is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 1st embodiment (dra^migj,) was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna 1G / a 1st embodiment ] 1 — the same ~ the straight 
side — a conductor — the part la and real wearing — a conductor — the object for 
grounding which has the part 31c -- a conductor ~ the part 3 lb and real wearing — a 
conductor — the object for electric supply which has the part 21e ~ a conductor — the part 
21d is formed, and the object for grounding ~ a conductor — the part 3 lb and real 



wearing ~ a conductor ~ the part 3 lc ~ real wearing ~ a conductor ~ the width of the 
part 31c — the object for grounding ~ a conductor ~ it is considered as the shape which 
becomes narrower than the width of the part 3 lb. the object for electric supply — a 
conductor ~ the part 21d and real wearing — a conductor — the part 21e ~ real wearing ~ 
a conductor ~ the width of the part 21e — the object for electric supply ~ a conductor — it 
is considered as the shape which becomes narrower than the width of the part 2 Id. the 
straight side ~ a conductor — the spacer 6 is formed between the tip end part of the part 
la, and the printed circuit board 7. 

[0048]real wearing of this tabular reverse F antenna 1G ~ a conductor ~ the time of 
forming the parts 31c and 21e — each width — the object for grounding — a conductor — 
the part 3 lb and the object for electric supply ~ a conductor — it is bent and formed, 
while clipping a metal plate so that it may become narrower than the width which is the 
part 2 Id. therefore, the object for grounding ~ a conductor - the part 31b and the object 
for electric supply — a conductor ~ the part 21d ~ case each width is wide — real wearing 
~ a conductor, since the width of the parts 31c and 21e becomes narrow, Since the 
installation area to the printed circuit board 7 becomes narrow when the tabular reverse F 
antenna 1G is installed, the field for installing other parts becomes large, and the 
flexibility of the design for installing parts increases, in addition — this embodiment ~ 
real wearing — a conductor ~ although it was considered as what has both the narrow 
width of the parts 31c and 21e, only either is not cared about as a thing with the narrow 
width. 

[0049]In the 1st - an 8th embodiment, in order to be stabilized and to install a tabular 
reverse F antenna, the spacer is made to be formed, but if stable only with the tabular 
reverse F antenna, it is not necessary to necessarily form a spacer. 

[0050] A 9th embodiment of <9th embodiment this invention is described with reference 
to drawings. ]>§J5dE£JiLis an appearance perspective view of the tabular reverse F 
antenna of this embodiment. About dmwin^3„and identical parts, the same numerals are 
attached and the detailed explanation is omitted. 

[0051] According to this embodiment, the tabular reverse F antenna 1H is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 2nd embodiment (cta^dllgJ,) was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna 1H / a 2nd embodiment ] 1 A — the same ~ the 
straight side ~ a conductor — the part 51a and real wearing — a conductor — the object for 
grounding which has the part lc ~ a conductor - the part lb and real wearing — a 
conductor — the object for electric supply which has the part le — a conductor — the part 
Id is formed, and the straight side ~ a conductor — the part 51a — the object for 
grounding — a conductor — it is bent by XI -X2 so that A side in which the part lb was 
formed, and 1 f of tips by the side of reverse may touch the printed circuit board 7. 
[0052]the straight side of this tabular reverse F antenna 1H — a conductor — the straight 
side which shows (kSSdSgJJ^ 16 P ar ^ 51a ~ a conductor — the straight side shown in 
dra^v^^ the part 1 la — a conductor — it is formed by bending the part la by XI -X2 

therefore, the straight side which determines the size of the tabular reverse F antenna 1H 
when it sees from the upper surface of the printed circuit board 7 — a conductor — the 
straight side which determines the size of the tabular reverse F antenna 1 which the area 
occupied by the part 51a shows to draw mg 1— a conductor — it becomes narrower than 
the area occupied by the part la. 



[0053]the straight side — a conductor ~ since it is formed so that 1 f of tips of the part 51a 
may touch the printed circuit board 7, while the occupied volume of the tabular reverse F 
antenna 1H becomes smaller than the occupied volume of the tabular reverse F antenna 1 
shown in drawing 1, since it is supportable at 1 f of the tips, a spacer becomes 
unnecessary. From the above thing, while being able to attain the miniaturization of an 
antenna, the flexibility of designs, such as a support position of KYABI of a wrap sake, 
increases the printed circuit board 7. 

[0054] A 10th embodiment of <10th embodiment this invention is described with 
reference to drawings. Drawing 1 1 is an appearance perspective view of the tabular 
reverse F antenna of this embodiment. About drawing 1 and identical parts, the same 
numerals are attached and the detailed explanation is omitted. 

[005 5] According to this embodiment, the tabular reverse F antenna II is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 1st embodiment (drawing i) was missing was formed, the tabular reverse F antenna 
[ in / in this tabular reverse F antenna II / a 1st embodiment ] 1 ~ the same — the straight 
side — a conductor — the part 61a and real wearing ~ a conductor — the object for 
grounding which has the part 1 lc ~ a conductor - the part 1 lb and real wearing ~ a 
conductor — the object for electric supply which has the part 21e — a conductor — the part 
21d is formed. 

[0056]and the straight side — a conductor ~ the part 61a ~ the straight side of a 3rd 
embodiment ~ a conductor — like the part 21a (dramrig 4), making it become thin toward 
1 f of tips — the straight side of a 4th embodiment ~ a conductor ~ like the part 31a 
GfelDidiyLS), the object for electric supply ~ a conductor ~ cut deeply to the reverse side 
of B side in which the part Id was formed, and 16 is provided — further ~ the straight 
side of a 9th embodiment — a conductor ~ like the part 51a (dmwmgJil)? it is bent by 
XI -X2 so that 1 f of tips may touch the printed circuit board 7. a 6th embodiment 
( drnwing?) — the same — the object for grounding — a conductor - the part lib and real 
wearing ~ a conductor — the part lie — each width, the straight side — a conductor ~ 
while being considered as the widest width of the part 61a, and the same width ~ an 8th 
embodiment (drawing^) ~ the same — real wearing ~ a conductor — the width of the part 
21e ~ the object for electric supply ~ a conductor ~ it is formed so that it may become 
narrower than the width of the part 2 Id. 

[005 7] Although it was considered as the tabular reverse F antenna formed combining the 
feature which the tabular reverse F antenna in each 3rd, 4th, 6th, 8th, and 9th 
embodiments has in this embodiment, It does not matter as another tabular reverse F 
antenna which combined either of the features of the 2nd - the tabular reverse F antenna 
in each 9th embodiment. By doing in this way, the printed circuit board in which a 
tabular reverse F antenna is installed can be made the optimal to the shape of wrap 
KYABI. 

[0058]An 1 1th embodiment of <1 1th embodiment this invention is described with 
reference to drawings. DlM^ngJXis an appearance perspective view of the tabular 
reverse F antenna of this embodiment. About drawing 11 and identical parts, the same 
numerals are attached and the detailed explanation is omitted. 

[005 9] According to this embodiment, the tabular reverse F antenna 1 J is installed in the 
printed circuit board 7 in which the ground pattern 8 of the shape where the same field 13 
as a 10th embodiment (drawing 1,1) was missing was formed, this tabular reverse F 



antenna 1J — the straight side — a conductor — the part 61a and the object for insertion ~ 
a conductor — the object for grounding which has the part 41c ~ a conductor — the part 
41b and the object for insertion ~ a conductor ~ the object for electric supply which has 
the part 31e ~ a conductor ~ the part 3 Id is formed. The through hole 20a for electrically 
connecting with a ground pattern and the through hole 20b for electrically connecting 
with a feed part are established in the printed circuit board 7. 
[0060]and the object for grounding — a conductor — the width of the part 41b ~ the 
straight side ~ a conductor ~ while being considered as the widest width of the part 61a, 
and the same width ~ the object for insertion ~ a conductor ~ the part 41c is inserted in 
the through hole 20a — as — the object for grounding — a conductor ~ it is considered as 
the shape projected from the part 41b. the object for insertion ~ a conductor — the part 
31e is inserted in the through hole 20b — as ~ the object for electric supply — a conductor 

- it is considered as the shape projected from the part 3 Id. thus, the object for insertion — 
a conductor — the part 41c and the object for insertion — a conductor ~ the tabular 
reverse F antenna 1J can be stabilized and installed on the printed circuit board 7 by 
inserting the part 3 le in the through holes 20a and 20b, respectively. 

[0061] Although it was considered as the tabular reverse F antenna formed combining the 
feature which the tabular reverse F antenna in each 3rd, 4th, 6th, and 9th embodiments 
has in this embodiment, It does not matter as another tabular reverse F antenna which 
combined either of the features of the 1st - the tabular reverse F antenna in each 6th and 
9th embodiments, or either of these features. By doing in this way, the printed circuit 
board in which a tabular reverse F antenna is installed can be made the optimal to the 
shape of wrap KYABI. 

[0062]When the ground patterns 8a and 8b are formed in each of the surface of the 
printed circuit board 7, and a rear face, in the above-mentioned 1st - an 1 1th embodiment 
like drawingJ3^(a), The pattern of the fields 13a and 13b equivalent to the position in 
which the tabular reverse F antennas 1, 1A-1 J are formed is removed. It is not necessary 
to make equivalent shape of the fields 13a and 13b, and a directivity response pattern can 
be adjusted in such ground patterns 8a and 8b as what is different in the shape, this time - 

- the object for grounding of the tabular reverse F antenna 1 — a conductor — real wearing 
in the part lb ~ a conductor ~ the shape of the field 13a may be set up so that the part lc 
may be connected to the ground pattern 8a ~ by carrying out. real wearing — a conductor 
~ the shape of the field 13b may be set up so that the part lc may be connected to the 
ground pattern 8b via a through hole. 

[0063 ]The number of the printed circuit boards 7 is four, and when the ground patterns 
8c-8f are formed in each between the 3rd layer and the 4th layer, between the 2nd layer 
and the 3rd layer between the surface, the 1st layer, and the 2nd layer like d|lMII£iL(b), 
A fields [ equivalent to the position in which the tabular reverse F antenna 1 is formed / 
13c-13f ] pattern is removed. It is not necessary to make equivalent fields [ 13c-13f ] 
shape, and a directivity response pattern can be adjusted like the case of cfr^lllgjAX^ i n 
such ground patterns 8c-8f as what is different in the shape, this time ~ the object for 
grounding of the tabular reverse F antenna 1 — a conductor — real wearing in the part lb - 

- a conductor — fields [ 13c-13f ] shape is set up so that the part lc may electrically be 
connected to either which is the ground patterns 8c-8f. 

[0064]Although the thing of four layers was mentioned as the example as a printed circuit 
board which comprises two or more layers, it does not restrict to four layers. When 



equipping with a ground pattern the rear face of the printed circuit board which comprises 
such two or more layers, it is considered as the ground pattern in which it had between 
the surface of a printed circuit board, and each class, and similar shape like drawing 13 
(a) like the time of equipping each rear surface of a printed circuit board with a ground 
pattern. 

[0065]the ground pattern provided in the printed circuit board in the 1st - an 1 1th 
embodiment — the straight side of a tabular reverse F antenna — a conductor — although it 
is considered as the shape except the portion located under the part — the straight side — a 
conductor — not the portion corresponding to all the fields according to a part but the 
shape except the part may be sufficient, a 9th embodiment — like ~ the straight side — a 
conductor ~ the case where the tip end part of a part contacts a printed circuit board ~ the 
shape of a ground pattern ~ certainly — the straight side — a conductor — the tip end part 
of a part needs to consider it as the shape except the portion which contacts. 
[0066] A 12th embodiment of <12th embodiment this invention is described with 
reference to drawings. DrawmgJ4_is an appearance perspective view of the tabular 
reverse F antenna of this embodiment. About drMVingJ_and identical parts, the same 
numerals are attached and the detailed explanation is omitted. 

[0067]According to this embodiment, the tabular reverse F antenna 1 of the same shape 
as a 1st embodiment (dr^wjngj^ is used, this tabular reverse F antenna 1 ~ the straight 
side of the tabular reverse F antenna 1 ~ a conductor — it is installed on the surface of the 
printed circuit board 7a from which the field 14 of the caudad corresponding position of 
the part la was cut out. The ground pattern 8g is formed in the entire surface of this 
printed circuit board 7a. therefore, the ground pattern 8g ~ the object for grounding of the 
tabular reverse F antenna 1 ~ a conductor — real wearing in the part lb ~ a conductor — 
the part lc is mounted and it is electrically connected. Since the printed circuit board 7a 
serves as shape from which the field 14 was cut out, the spacer 6 becomes unnecessary. 
[0068]thus ~ in the printed circuit board 7a ~ the straight side of the tabular reverse F 
antenna 1 — a conductor, since the field 14 of the caudad corresponding position of the 
part la is cut off, Like a 1st embodiment, unlike the case of dmwingJJ, the directive bias 
can be reduced and isotopy in vertical polarization and both the polarization of horizontal 
polarization can be made high. 

[0069]Although that by which the ground pattern 8g is formed in the surface of the 
printed circuit board 7a is made into the example in this embodiment, The surface and a 
rear face are not cared about like the 1st - an 1 1th embodiment as a printed circuit board 
which can provide a ground pattern, and it does not matter as a printed circuit board of 
two or more layers by which a ground pattern is provided between each class. You may 
make it the shape of each ground pattern adjust a directivity response pattern as a 
different thing at this time. 

[0070]In this embodiment, although the tabular reverse F antenna 1 of the same shape as 
a 1st embodiment was used as a tabular reverse F antenna, it does not matter as the 
tabular reverse F antennas 1A-1 J used by the 2nd - each 1 1th embodiment. At this time, a 
spacer becomes unnecessary about that for which the spacer is used. 
[0071]moreover ~ in this embodiment - a printed circuit board ~ the straight side of a 
tabular reverse F antenna — a conductor — although it is considered as the shape except 
the portion located under the part ~ the straight side ~ a conductor — not the portion 
corresponding to all the fields according to a part but the shape except the part may be 



sufficient, the case where a tabular reverse F antenna like a 9th embodiment is installed — 
the straight side ~ a conductor ~ since it is bent so that the tip end part of a part may 
contact a printed circuit board — the shape of a printed circuit board ~ certainly — the 
straight side — a conductor — the tip end part of a part needs to consider it as the shape 
except the portion which contacts. 

[0072]The radio communication equipment with which the antenna of composition like 
<example of radio communication equipment provided with antenna of this invention> 
the 1 - a 12th embodiment was formed is explained below. Dra wing 15 is a block 
diagram showing the internal configuration of the radio communication equipment of this 
example. 

[0073 ]The radio communication equipment shown in drawing 1 5 is provided with the 
following. 

The input part 100 into which a sound, an image, and data are inputted from the exterior. 
The coding circuit 101 which codes the data inputted into the input part 100. 
The modulation circuit 102 which modulates the data coded in the coding circuit 101. 
The sending circuit 103 which makes the signal modulated in the modulation circuit 102 
the sending signal amplified and stabilized, The antenna 104 which transmits and 
receives a signal, and the receiving circuit 105 which passes the signal of a predetermined 
frequency area while amplifying the input signal received with the antenna 104, The 
outputting part 108 which outputs the sound and image which were decrypted in the 
demodulator circuit 106 which detects the input signal amplified in the receiving circuit 
105, and to which it restores, the decoding circuit 107 which decrypts the signal given 
from the demodulator circuit 106, and the decoding circuit 107, data, etc. 

[0074]According to such radio communication equipment, the sound, the image, and data 
which are inputted by the input parts 100, such as a microphone, a camera, and a key, are 
coded first in the coding circuit 101. Next, if this coded data is modulated by the 
subcarrier of predetermined frequency in the modulation circuit 102, this modulated 
signal will be amplified in the sending circuit 103. And it emanates as a sending signal 
from the antenna 104 which comprised a tabular reverse F antenna explained by the 1st - 
a 12th embodiment. 

[0075]First, if an input signal enters from the antenna 104, while being amplified in the 
receiving circuit 105, the signal of a predetermined frequency area will be passed by the 
filter circuit etc. which are established in this receiving circuit 105, and it will be sent out 
to the demodulator circuit 106. Next, in the demodulator circuit 106, the signal to which 
it restored by detecting the signal given from the receiving circuit 105, and restored in 
this way is decrypted in the decoding circuit 107. And the sound, the image, and data 
which were obtained by being decrypted in the decoding circuit 107 are outputted to the 
outputting parts 108, such as a loudspeaker and a display. 

[0076]In this radio communication equipment, when the 1st - a tabular reverse F antenna 
like a 12th embodiment are used as the antenna 104, on the printed circuit board in which 
this antenna 104 is installed, The coding circuit 101, the modulation circuit 102, the 
sending circuit 103, the receiving circuit 105, the demodulator circuit 106, and the 
decoding circuit 107 are formed as a circuit pattern. 

[0077]PDA which has a wireless communication function may be sufficient as it, and like 
drawing 16, while using it, inserting the radio communication equipment in this example 



in PDA1 10, CF card 111 which has a wireless communication function may be sufficient 
as it. Like drawing_16, when the tabular reverse F antenna 1 13 is formed in the part 112 
with a built-in antenna of CF card 1 1 1, the operativity and appearance of PDA which 
insert a CF card are thought as important. Therefore, the tabular reverse F antenna which 
has the feature which explained the printed circuit board in which the tabular reverse F 
antenna 1 13 is installed by each above-mentioned embodiment which becomes the best 
for the shape of wrap KYABI is chosen and installed. 
[0078] 

[Effect of the Invention] Since the ground pattern of the portion located under the tabular 
reverse F antenna is removed in the printed circuit board in which a tabular reverse F 
antenna is installed according to this invention, the isotopy in both polarization vertical 
[ the directivity response pattern of an antenna ] and horizontal can be improved. 
Therefore, since transmission and reception of the signal in one antenna are attained 
without using a diversity when the tabular reverse F antenna installed in the printed 
circuit board in this way is used for radio communication equipment, a miniaturization 
and simplification of an antenna system and radio communication equipment can be 
attained. 

[0079]the straight side of a tabular reverse F antenna ~ a conductor — while being able to 
make small occupied volume of a tabular reverse F antenna and being able to attain the 
miniaturization of an antenna by bending the shape of a part or making a tip thin, the 
flexibility of a design of wrap KYABI increases a printed circuit board, the straight side 
of a tabular reverse F antenna — a conductor ~ the flexibility of a design of wrap KYABI 
increases a printed circuit board by providing slitting and a window part in a part, the 
straight side of a tabular reverse F antenna ~ a conductor ~ the spacer which inserts 
between a tabular reverse F antenna and a printed circuit board, and attains stabilization 
of an antenna by making it the tip part of a part contact a printed circuit board since the 
installation stability of a tabular reverse F antenna increases becomes unnecessary. 
[0080]the object for grounding of a tabular reverse F antenna — a conductor — the width 
of a part ~ the straight side ~ a conductor — supposing that it is almost the same ~ the 
object for grounding ~ a conductor - the morphosis of a part can be made easy, the 
object for grounding of a tabular reverse F antenna or the object for electric supply — a 
conductor ~ at least one real wearing of a part — a conductor — the object for insertion 
which makes width of a part large or inserts it in a through hole — a conductor — the 
installation stability of a tabular reverse F antenna can be raised by providing a part, the 
object for grounding of a tabular reverse F antenna or the object for electric supply — a 
conductor — at least one real wearing of a part ~ a conductor — the installation area of the 
circuit component in the circumference of a tabular reverse F antenna can be made large 
by narrowing width of a part. 



CLAIMS 



[Claim(s)] 

[Claim l]the straight side which countered a printed circuit board and was provided ~ a 
conductor — a part. 

the straight side ~ a conductor — an object for grounding electrically connected with a 



ground pattern with which said printed circuit board was equipped while being provided 
in one of the sides of a part ~ a conductor ~ a part. 

the straight side — a conductor — an object for electric supply electrically connected with 
the feeding point with which said printed circuit board was equipped while being 
provided in one of the sides of a part — a conductor — a part, 
it is the tabular reverse F antenna provided with the above ~ said straight side — a 
conductor — it is installed in said printed circuit board provided with said ground pattern 
made into shape by which a part of field which countered a part was removed 

[Claim 2] said straight side ~ a conductor — a part — said object for grounding — a 
conductor ~ the tabular reverse F antenna according to claim 1 considering as shape bent 
from arbitrary positions so that a tip part which is separated from a position in which a 
part was provided may approach said printed circuit board. 
[Claim 3] said straight side ~ a conductor — a part — said object for grounding — a 
conductor ~ the tabular reverse F antenna according to claim 2 considering as shape bent 
from arbitrary positions so that a tip part which is separated from a position in which a 
part was provided may contact said printed circuit board. 

[Claim 4] said straight side — a conductor — a part ~ said object for grounding ~ a 
conductor ~ the tabular reverse F antenna according to any one of claims 1 to 3 
considering as shape where a tip part which is separated from a position in which a part 
was provided becomes thin. 

[Claim 5] said straight side — a conductor ~ the tabular reverse F antenna according to 
any one of claims 1 to 4, wherein slitting is provided in a part of circumference of a part. 
[Claim 6] said straight side ~ a conductor ~ the tabular reverse F antenna according to 
any one of claims 1 to 4, wherein a clipped window part is provided in arbitrary positions 
of a part. 

[Claim 7] said object for grounding ~ a conductor ~ width of a part — said straight side ~ 
a conductor ~ said object for grounding in a part — a conductor — the tabular reverse F 
antenna according to any one of claims 1 to 6 are the same as width of the side in which a 
part was provided, or being almost the same. 

[Claim 8]said object for grounding — a conductor ~ a part and said object for electric 
supply — a conductor — real wearing by which each part is mounted in said printed circuit 
board ~ a conductor — a part, [ have and ] said object for grounding — a conductor ~ a 
part and said object for electric supply ~ a conductor - at least one real wearing of a part 
~ a conductor — the tabular reverse F antenna according to any one of claims 1 to 7, 
wherein width of a part is large. 

[Claim 9] said object for grounding ~ a conductor ~ a part and said object for electric 
supply — a conductor ~ real wearing by which each part is mounted in said printed circuit 
board - a conductor - a part, [ have and ] said object for grounding - a conductor ~ a 
part and said object for electric supply — a conductor — at least one real wearing of a part 
— a conductor — the tabular reverse F antenna according to any one of claims 1 to 7, 
wherein width of a part is narrow. 

[Claim 10]being characterized by comprising the following — both — said object for 
electric supply ~ a conductor — an object for insertion which a part is inserted in said 2nd 
through hole, and electrically connects with said feed part ~ a conductor — the tabular 
reverse F antenna according to any one of claims 1 to 7 provided with a part. 



The 1st through hole where said printed circuit board is electrically connected with said 
ground pattern. 

The 2nd through hole electrically connected with said feed part. 

a preparation and said object for grounding — a conductor — an object for insertion which 
a part is inserted in said 1st through hole, and electrically connects with said ground 
pattern — a conductor -- a part. 

[Claim 1 l]a time of said printed circuit board having two or more ground patterns — said 
straight side of each of said ground pattern ~ a conductor — the tabular reverse F antenna 
according to any one of claims 1 to 10 characterized by the shape differing while being 
considered as shape by which a part of field which countered a part was removed. 
[Claim 12] said ground pattern ~ the same — said straight side — a conductor — the tabular 
reverse F antenna according to any one of claims 1 to 1 1 installing in said printed circuit 
board made into shape by which a part of field which countered a part was removed. 
[Claim 13]Radio communication equipment using said antenna as the tabular reverse F 
antenna according to any one of claims 1 to 12 in radio communication equipment which 
has an antenna of transmission of signal transmission to the exterior, or reception of 
signal transmission from the outside which performs either at least. 



[Translation done.] 



